O which has demonstrated lugh combustion efficiency using CWS fl.mls at input rates of 100,000 Btu/hr, will be sealed to operate at 2 to 5 million Btu/hr. Along with the necessary fuel storage and delivery, heat recovery, and control equipment, the O1 system will include pollution control devices to meet targeted values of NOx, SO 2, and particulate emissions.
In general, the system will be designed to match the reliability, safety, turndown, and ignition perfornmnce of gas or oil-fired systems. Illinois University (SIU) is the host for the field test portion of the program. The heating system will provide space heating at the SIU Coal Research Center.
The development program has been divided into 3 stages which cover a time • span of 39 months.
During the first stage, scheduled for 14 months, the program will focus on component development. The second stage, which covers a 10-month period, will focus on proof-of-concept testing. The final stage is scheduled to last 15 months and will foct_s on testing all the components as an integrated system in an actual installation. Figure 1 .2 shows the work breakdown structure for the • program.
This report documents the work carried out in the third quarter of the program. Activities focused on the detailed design and fabrication of the major system components. Component design testing was also conducted to evaluate • component performance before integration into the final system configuration and to evaluate design variations. In particular, preliminary combustor testing was conducted to provide early verification of combustor scale-up, and slurry atomizers were characterized to ascertain their spray pattern and atomization quality. Jacketed water-cooled steel shell. These chambers will be lined with 2 inches of abrasion resistant refractory.
Resulting combustor inner diameter is 21.5 inches.
Each section has a rectanguiar air inlet that measures 3 inches by 8 inches.
®
Removable steel-encased refractory wedges will be used to set the inlet air gaps and corresponding inlet velocities.
The combustor roof will also be a water-cooled section made up of stayed parallel plates with internal baffling. The roof is designed for 4 inches of refractory and includes penetrations for slurry and fuel oil Q atomizers, a pilot, and viewport.
The transition chamber will consist of an upper cover, a shell, and a lower cover. The shell wiii be a refractory-lined, double-Jacketed, water-cooled c,ylinder with an external diameter of 48 inches, an overall length of 48 inches, al_d I three inches of wall refractory. The covers will have stayed parallel plate_ with internal baffling and 4 inches of refractory. The lower combustor section will be bolted to the transition chamber upper cover, and the cover will support the combustor.
The lower cover will have a 6-inch bottom ash drop-out port. The shell will have a 12-inch side ash clean-out port, a viewport, and boiler connection.
Q
The combustor/transition chamber will be separately supported and an expansion Joint will be used between the transition chamber and boiler. Figure 2. 
Slurry Preparation
FaciH___.y Figure 2 .3 is a flow diagram for the slurry production facility. The slurry has been designed to accept crushed coal from the mine and produce slurry with a • 50 to 65 percent solids loading and a mean coal particle size of approximately 12 microns. The system will be able to process coal at a rate of 300 pounds per hour. The coal wlll be t4round using a dry hammer mill with integral classifier. Two cyclones will be used in series, the first operating dry and the second wet to collect the fine coal particles. The water introduced at the wet cyclone will be the main • source of water for the slurry. Secondary water addition will be made at the mixing tanks, if required, to achieve the desired slurry properties. Dispersant and stabilizer will also be added at the mixing tank. Figure 2.4 Modifications were made to the atomizer to increase the spray angle. An adjustable pintle plate was installed with a larger diameter to deflect the slurry in a more radial direction. ,,,,>.,,-×,,.,, . .y, ....,. \ ,/CHAMBER "'/ // "" "//" _"//">9'. , '/','/,,. ,,'.,',,., An upper chamber gas temperature of greater than 1900"F was maintained. Between the partitions, the gas temperature reached 2600°F.
In additional combustor testing, the combustor was operated at thermal OI input rates as high as 4. lt is clearly seen that the peak occurs at 65 to 70°which corresponds to a maximum spray cone angle of 130 to 140°. The spray is effectively a hollow cone with a cone angle between 90 and 150°. Figure 2 .8 gives the size distribution of the O1 slurry dloplets at the optimized pintle gap setting and atomizing air flow. At the optimal setting the atomization is relatively poor, with an arithmetic mean diameter of 252 microns and a Sauter mean diameter of 484 microns. 
